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Finally, dependent claim 35 has been amended to recite "the 
selection step," rather than "the detection step," to conform 
with the language used in independent claim 32. 

As the foregoing amendments do not introduce any new 
matter, it is respectfully requested that they be entered by the 
Examiner . 

The present invention is directed to antibodies which bind 
with pl2 or pl8 protein of HIV-1, antibodies which bind with 
immune complexes comprising pl2 or pl8 protein of HIV-1, 
mixtures of antibodies which bind with pl2, pl5, pl8, p25, p36, 
p42, or p80 protein of HIV-1, mixtures of antibodies which bind 
with iimnune complexes comprising the HIV-1 proteins, immune 
complexes comprising pl2 or pl8 protein of HIV-1, and methods of 
producing antibodies against pl2 or pl8 protein of HIV-1. 

The Examiner noted that applicants' claim for priority of 
Great Britain application No. 83 24800 was acknowledged, but 
stated that 

[t]he conditions of 35 USC 119 have not 
been met owing to the lack of submission 
of a certified copy of the priority 
document . 

See page 2, lines 2-4 of Paper No. 8. 

Filed herewith is a Claim for Priority of Great Britain 
application No. 83 24800, filed September 15, 1983, and of South 
Africa application No. 84 7005, filed September 6, 1984. The 
Claim for Priority notes that a certified copy of GB 83 24800 
was filed in related application Serial No. 06/558,109, and that 
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a certified copy of SA 84 7005 was filed in grandparent 
application Serial No. 07/158,073. Accordingly, applicants have 
met the requirements of 35 U.S. C. § 119 for GB 83 24800 and SA 
84 7005. 

The Examiner objected to the application 

because of alterations which have not 
been initialed and/or dated as is 
required by 37 C.F.R. §§ 1.52(c) and 
1.56. A properly executed oath or 
declaration which complies with 37 C.F.R. 
§ 1.67(a) and identifies the application 
by serial nximber and filing date is 
required. . . . 

The declarations by inventors 
Chermann, Barre-Sinoussi , Rozenbaum, and 
Nugeyre have alterations that are not 
initialled [sic] and/or dated. 

See pages 2-3 of Paper No. 8. 

Although the Examiner appears to be referring to the 
original Oath/Declaration of the application, the only 
Declarations submitted by applicants signed by individual 
inventors were Declarations regarding the Response to 
Requirement for Statement under § 152 of the Atomic Energy Act, 
filed November 12, 1993. Applicants assume the Examiner is 
referring to these Declarations. 

No changes were made to the Declaration of Francoise Barre- 
Sinoussi, a copy of which is attached as Exhibit 1. 

Pursuant to M.P.E.P. § 602.03, applicants will file in the 
near future Supplemental Declarations for Willy Rozenbaum, Jean- 
Claude Chermann, and Marie-Therese Nugeyre. Applicants note 
that the original Declarations of Drs. Rozenbaum, Chermann, and 
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Nugeyre were fully responsive to the Requirement for Statement 
under § 152 of the Atomic Energy Act, as the changes made to the 
Declarations were to the addresses of the inventors and not to 
the substance of the Declarations. Accordingly, the withdrawal 
of this ground of objection to the application is respectfully 
requested . 

Claims 29-31 were rejected under 35 U.S.C § 101 as claiming 
the same invention as that of claims 1-3 and 8 of prior U.S. 
Patent No. 5,217,861 ("the '861 patent") to Montagnier et al. 
Applicants respectfully traverse this double patenting ground of 
rejection. 

Claims 1-3 and 8 of the '861 patent claim in vitro 
diagnostic methods for detecting antibodies to HIV-1 employing 
pl2 or pl8 protein of HIV-1. 

Claims 29-31 of the present application are directed to 
immunological complexes comprising pl8 or pl2 protein of HIV-1. 
The Examiner stated that 

[t]he occurrence of an isolated and 
purified complex between an antibody 
reactive with HIV-1 proteins and HIV-1 
proteins pl2 or pl8 is part of the 
reaction of combining purified proteins 
with antibodies with the proteins. 

See page 3, lines 10-13 of Paper No. 8. Applicants respectfully 
disagree. 

Applicants' claims directed to immune complexes are 
separately patentable from claims directed to the component 
antigen and antibody as this subject matter satisfies the 
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Statutory requirements for patentability. The claimed immune 
complexes are a novel, unobvious, composition of matter having 
utility. 

For example, the claimed immune complexes can be used to 
obtain the component antigen or antibody. See e.g. , page 4, 
lines 1-5, page 10, lines 21-25, and page 26, lines 15-21 of the 
original specification. Such techniques for producing and using 
immunological complexes were known in the art at the time the 
claimed invention was made. Preparation and isolation of 
antibodies and immunological complexes is described by Galfre et 
al., "Preparation of Monoclonal Antibodies: Strategies and 
Procedures," Methods in Enzvmoloav , 73 . 3-46 (1981) (Exhibit 2). 
In particular, this reference describes binding assays in which 
insoluble antigen is reacted with antibody in culture fluid. 
Free antibody is washed away, leaving bound monoclonal antibody. 
See Galfre et al. at pages 22-32. 

In this respect, an immune complex is analogous to a 
chemical intermediate that can be used to obtain another 
compound, i.e., the component antibody or antigen. It is well 
established in the chemical arts that the use of a chemical 
intermediate to produce a chemical compound satisfies the 
statutory requirement for utility. This issue was reviewed by 
the Court of Customs and Patent Appeals in In re Irani , 487 F.2d 
924 (C.C.P.A. 1973). 

At issue in Irani was the utility of claims directed to 
anhydrides of organo-phosphonic acids. An anhydride of an acid 
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is formed when water is removed from the acid. With addition of 
water to the anhydride, the acid is formed. See e.g. . Grant et 
al. . Grant & Haickha&n.^hemicM ^Dic^^ Fifth Edition , g|§g^j^ 

(McGraw-Hill, 1987) (Exhibit 3). 

The Examiner and the Board of Patent Appeals concluded that 
as the organo-phosphonic acids were converted to the anhydride, 
and the anhydride was then converted back to the acid for use, 
the anhydride failed to satisfy the statutory requirement for 
utility. The Court of Customs and Patent Appeals disagreed with 
the Examiner and the Board in noting that: 

[t]he acid having an established 
practical utility, it follows that the 
anhydride, which is taught by the 
specification to be a source of the acid, 
also has utility. Appellants have also 
pointed out that their claimed anhydride 
has a much higher melting point than the 
acid and is, therefore, more stable. 

See Irani at 926. 

Similarly, applicants' claimed immune complexes have 
chemical and physical properties distinct from the component 
antigen and antibody. Just as the antigen and antibody are 
useful and patentable, the immune complexes which can be used to 
obtain the antigen or antibody are also patentable. As the 
claimed immune complexes satisfy the statutory requirement for 
patentability pursuant to the decision in Irani, applicants 
respectfully request the withdrawal of this double patenting 
ground of rejection. 
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Claims 15-21 and 32-36 were rejected under the judicially 
created doctrine of obviousness -type double patenting as being 
allegedly unpatentable over claims 4, 7, and 9-11 of U.S. Patent 
No. 5^217,861 ("the '861 patent"). Applicants respectfully 
traverse this ground of rejection. 

Claims 4, 7, and 9-11 of the '861 patent are directed to 
pl8 and pl2 proteins of HIV-1, and mixtures of pl8^ pl2f and p25 
proteins of HIV-1. As noted above, this subject matter is 
patentably distinct from applicants' claimed invention. 

While applicants courteously disagree with this ground of 
rejection, filed herewith is a Terminal Disclaimer for U.S. 
Patent No. 5,217,861 (Exhibit 4). This Terminal Disclaimer is 
being filed for the sole purpose of advancing the prosecution of 
this application. Accordingly, the withdrawal of this ground of 
rejection is respectfully requested. 

Claims 12-18 were rejected under 35 U.S.C. § 101 because 
the claimed invention allegedly lacks patentable utility. 
Applicants respectfully traverse this ground of rejection, and 
note that claims 12-14 are not pending in this application. 

The Examiner stated that 

[a]pplicant has not disclosed a use for 
the claimed "immunological complex" which 
appears to be a product formed during 
immunological testing. As such, this 
complex would also contain a component of 
patient sera. Applicant has not 
disclosed a utility for this compound as 
it is formed during an assay procedure. 
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See page 4 of Paper No. 8. Applicants respectfully disagree. 

It is noted that claims 15-18 of the present application 
are directed to isolated antibodies and a mixture of isolated 
antibodies. In a telephone conference of March 17^ 1994, the 
Examiner stated that he intended to reject claims 29-31, 
directed to immunological complexes. For the sole purpose of 
advancing the prosecution of this case, the following remarks 
are made in regard to claims 29-31. 

As noted above in response to the double patenting 
rejection of the claims, an "immunological complex" is a 
composition of matter that satisfies the statutory requirements 
for patentability, including utility under 35 U.S.C. § 101. As 
such, the withdrawal of this ground of rejection is respectfully 
requested. 

Claims 31 and 35 were rejected under 35 U.S.C. § 112, 
second paragraph, as being allegedly indefinite for failing to 
particularly point out and distinctly claim the subject matter 
which applicants regard as the invention. Applicants 
respectfully traverse this ground of rejection. 

Claim 31 was rejected as 

[i]t is unclear where and how the label 
is attached to the complex of claim 31. 
No means are provided for the association 
of a labeling reagent to the 
immunocomplex . It is unclear if the 
label is attached to the antibody 
component or the antigen component of the 
complex or if it is common to both. 
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See page 5, lines 10-14 of Paper No. 8. 

Claim 31 has been amended to recite labeling of the protein 
or antibody of the immune complex. See e.g. , page 14, lines 18- 
20 and 28-30, and page 15, lines 5-9 of the original 
specification . 

In addition, claim 35 was rejected, as claim 32, on which 
claims 35 depends, lacks antecedent basis for "the detection 
step." See page 5, lines 15-16 of Paper No. 8. Dependent claim 
35 has been amended to depend from claim 34, which recites 
"detecting antibodies," following the selection step. 

As applicants' claims are definite, the withdrawal of this 
ground of rejection is courteously requested. 

Claims 1-5, 7, and 8 were rejected under 35 U.S.C. S 102(a) 
as being allegedly anticipated by Barre-Sinoussi et al. 
Applicants respectfully traverse this ground of rejection. 

The Examiner cited a meeting Abstract by Barre-Sinoussi et 
al. Filed herewith is a copy of Barre-Sinoussi et al., 
"Analysis and Immunological Properties of Lymphadenopathy 
Associated Virus (LAV) Structural Proteins," published in 1985, 
in International Symposium; Retrovir uses and Human Pathology, 
edited by Gallo et al (Exhibit 4). The meeting was held on 
September 24-26, 1984 in Italy. See the Acknowledgments page of 
Gallo et al. As the meeting, and the publication of the 
proceedings of the meeting, took place after applicants' claimed 
priority dates of GB 83 24800, filed September 15, 1983, and SA 
84 7005, filed September 6, 1984, Barre-Sinoussi et al. is not 
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available as prior art against applicants' invention. Thus, the 
withdrawal of this ground of rejection is respectfully 
requested. 

Claims 15-21 and 32-36 were rejected under 35 U.S.C. § 103 
as being allegedly unpatentable over Barre-Sinoussi et al. 
Applicants respectfully traverse this ground of rejection. 

As noted above, Barre-Sinoussi is not available as prior 
art against applicants' invention. Thus, the withdrawal of this 
ground of rejection is respectfully requested. 

It is courteously submitted that this application is now in 
condition for allowance. Reconsideration and reexamination of 
this application and allowance of the pending claims at the 
Examiner's convenience are respectfully requested. 

The Coiranissioner is hereby authorized to charge any fees 
associated with this Amendment to our Deposit Account No. 06- 
0916. If a fee is required for an Extension of Time under 
37 C.F.R. § 1.136 not accounted for above, such extension is 
requested and should also be charged to our Deposit Account. 


Respectfully submitted. 


FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER 


By: 



Michele M. Schafd'r 
Reg. No. 34,717 ^ 


Dated: April 26, 1994 
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PRODUCTION OF ANTIBODIES 


12] 


[2] 


INTRA 


density determinant) an-i positive when coating was with Sp3 (recognizing 
a low density determinant)/ The precise reasons for the effect may in- 
volve structural features, but also the precise ratios of molecular species 
become critical because the reagents are monoclonal. Complex mixtures 
are to a certain extent self-correcting, because different antibody species 
present at different concentrations can act independently of each other. 
The use of preparations containing mixed molecules secreted by HLGK 
or HLK clones (Fig. 2) introduces further complications. 

Precipitation analysis of labeled monoclonal antibodies mixed with 
polyvalent antisera is a method that is likely to be used extensively. It was 
observed that under these conditions the labeled monoclonal antibodies 
were able to diffuse through the precipitin lines to which they bind and 
coprecipitate with another line. This is contrary to the old assumption that 
precipitin lines act as diffusion barriers. One monoclonal antibody in ex- 
cess may not be able to dissolve the precipitate and diffuse through it to 
bind to other precipitin lines containing the same determinam on a differ- 
ent molecular species. " . u m 
The fine specificity of monoclonal antibodies is a great asset but should 
be used with caution. Negative results with a monoclonal antibody do not 
prove absence of the antigen itself. Changes in the environment of the 
antigenic determinam. or of the way the antigen is presented, could alter 
results On the other hand, reaction with a monoclonal antibody could, at 
least in theory, occur through recognition of more than a single antigenic 
structure. More commonly the same antigenic determinants could be ex- 
pressed in different molecular species— e.g. . carbohydrate moieties or 
structural features in evolutionarily related proteins. 


r 

[2]' Production of Antisera with Small Doses of Immunogen: 
Multiple Intradermal Injections 

By Judith L. V.aitukaitis 

A wide variety of immunization techniques has been used to generate 
specific antisera in laboratory animals. Those techniques incorporate a 
variety of injection routes, vehicles, and frequencies of injection into ap- 
propriate laboratory animals. Moreover, the concentrations of immuno- 
gen have ranged from gram to milligram concentrations. With the advent 
of more sophisticated isolation techniques, as well as the capacity readily 
lo synthesize polypeptides, successful immunization with small amounts 
of immunogen has become imperative. Consequently, an approach to 


generate specific ant 
crograms of immune 
the use of small quai 
tions of antibody wii 
substance injected.^ 
Principle. Ad mini 
gen intradermally o\ 
lymph nodes in the pi 
antibody generation. 

Rea^'ents 
Buffer 

Immunogen: 2 
charide, poh 
Freund's adjuv 
Dried, heat-kilk 

Immunization 

The water-in-oil e 
immunogen is initiall 
molarity to enhance s 
tion. An equal vplurr 
plete or incomplete 
which contains per mi 
be certain that the in 
Mycobacterium is usu 
torn of the vial, li n 
heat-killed tubercle b 
emulsion will contair 
Freund's incomplete 
quently, 5 mg of heat-1 
emulsion. It is impor 
tained. The aqueous a 
on standing. We have 
for 5-15 min or until t 
stroked with a glass r 
cannister containing i 

* J L. Vaitukaiiis. J. B. Ro 

988(1971). 
*' J L. Vaitukaiiis and G. 1 
' H. N. Eisen and G. W. S- 


METHODS IN ENZYMOLOG^ . VOL 


Copyright ^ 1***^' ^> Acudcmic l*rf>s. Inc. 
\\\ righ^^ of reproducnon in an> form reserved. 

ISBN O-IMSt^T^-fr 



GRANT & HACKH'S 

CHEMICAL 
DICTIONARY 

[American, IntenalioBal, European and British Usage] 

Containing the Words Generally Used in Chemistry, 
and Many of the Terms Used in the Related 
Sciences of Physics, Medicine, Engineering, 
Biology, Pharmacy, Astrophysics, 
Agriculture, Mineralogy, etc. 

Based on Recent Scientific Literature 

nFTH EDITION 
Completely Revised and Edited by 

ROGER GRANT 

M^, a de /i;., pild., c. cbem., Af.R^c. Consultant 

CLAIRE GRANT 

M.B., A#.j?.cp.B. Medical Practitioner 


McGRAW-HILL BOOK COMPANY 

New York St Loois San Francisco Aackland Bogoid 
Hambarg Jobanneabarg London Madrid Mexico 
Milan Montreal New Delhi Panama 
Paris Sdo Paulo Singapore 
Sydney Tokyo Toronto 


Library of Cougress CaUloging-ln-PiibUcation i>aU 

Hackh, Ingo W. D. (Ingo V/aldemar Dagobert), 1890-1938. 
Grant & Hackh's chemical dictionary. 

Rev, ed. of: Chemical dictionary. 4th ed. 1969. 

1 . Chemistry — Dictionaries. I. Grant, Roger L. 
U. Grant, Qaire. III. Title. IV. Tide: Grant & 
Hackh's chemical dictionary. V. Title: Chemical 
dictionary. 

QD5.H3 1987 540'.3 86-7496 
ISBN 0-07-024067-1 


Copyright © 1987 by McGraw-HiU, Inc. All rights reserved. 
Printed in the United States of America. Except as permitted 
under the United States Copyright Act of 1976, no part of this 
publication may be reproduced or distributed in any form or by 
any means, or stored in a data base or retrieval system, without 
the prior written permission of the publisher. 

1234567890 DOCDOC 8943210987 


ISBN D-D?-02MDt7-l 


The previous edition of this book was Hackh's Chemical Dictionary, 
4th ed., published by McGraw-Hill in 1969, It was prepared by Dr. 
Julius Grant from a Chemical Dictionary compiled by Ingo W. D. 
Hackh. The current, or 5th, edition of this book was prepared by Dr. 
Roger L. Grant, whose father prepared the 4th edition. 


The editors for this book were Betty /. Sun and Susan Thomas, 
the designer was Naomi Auerbach, and the production 
supervisor was Teresa F, Leaden, It was set in Palatino 
by University Graphics, Inc. 

Printed and bound fry JL R. Donnelley & Sons Company. 


aniline 


secretion of Pipiadenia rigida (Leguxninosae) of Brazil. Cf. cebil 
gum. 

angiology The science of blood and lymph vessels, 
angioneurosin Nitroglycerin. 

angiosperm A flowering plant whose seeds are enclosed in a 

fruit; e.g., the peapod. Cf. gymnosperm. 
, angle The inclination between two converging lines where 

they meet, acute ^ An a. less than 90*. adjacent w An 

a. which has one line common with another a. 

complementary ^ The complement of an a. is 90' less the a. 

critical ^ See critkal angle, meter *^ See metCT angle. 

oblique ^ An a. that is not a right a. obtuse ^ An a. 

greater than 90". rights Ana. of 90". supplementary « 

The supplement of an a. is 180" less the a. 
a. thermometer An L-shaped thermometer, 
anglesite PbS04. Occurs native in colored orthorhombic 

crystals. Cf. sardinianite. 
angora A long, silky, curly goat's wool, 
angostura A S. American tree, Galipea cusparia, Cusparia 

febrifuga, (Rutaceae). a. alkaloids The alkaloids of a.; as, 

angosturine. a. bark Cusparia bark, carony bark. The bark 

of a.; a bitter, a. oil An essential oil from the bark of a. 

Yellow, aromatic liquid, d.0. 930-0. 960, soluble in alcohol. It 

contains galipene, galipol, cadinene, and pinene; used in 

flavorings. 

angosturine C10H40O14N =3 398.4. An alkaloid from 
angostura bark. Colorless crystals, m.85; a bitter. 

Angstrom, A. f. (1814-1874) Swedish optical physicist 

angstrom A. A unit of wavelength; 1 A = 10"^ mm = 
10~*^m — 1 am. (atom meter.) international ^ I. A. The 
wavelength of the red line of cadmium 6438:4696 !.A. in 
air at 15'C. Thence the I.A. = 10-*° m. Cf. JkX. 

angular Having sharp angles, a. acceleration A. 
acceleration (a) = (w, — wo)//, where is the a. speed after 
time t, and ojq the initial a. speed; unit is rad/s^. a. aperture 
The largest angle subtended by a wave surface transmitted by 
an objective, a. momentum Spin. The product of the a. 
speed and moment of inertia of a body expressed in g/cm*s. 
a. motion The motion of a line, fixed at one end in one plane, 
relative to a straight line through the center of rotation, a. 
speed A. velocity. The ratio w = $/t, where is the angle 
traversed in time t; unit is rad/s. 

angustione CnHi^Oj » 196.2. A cydohexane triketone 
isolated from the oil of Backhousia angustifolia (Myrtaceae). 
Colorless liquid, bi5„uni29. 

anhalamine C9H7(OCH3>20H • NH = 209.2. An alkaloid 
from mescal buttons, q.v. 
anhaline Hordenine. 

anhalonidine CizHiTOaN » 223.3. l,2,3,4-Tetrahydro-8- 
hydroxy-6,7-methoxy-l-methylisoquinoline. An alkaloid from 
mescal buttons; Colorless octahedra, m:154, soluble in water, 
anhalonine CuHisOjN » 221.3. l,2,3,4-Tetrahydro-6- 
methoxy-l-methyl-7,8-methylenedioxyquinoline. An 
extremely poisonous alkaloid from Anhalonium spedes 
(Cactaceae). Colorless needles, m.254, soluble in water. 
Anlialonium A Mexican cactus spedes, A. lewinii (peyotl), 
containing narcotic alkaloids. Cf. mescal buttons, a. alkaloids 
See anhalamine; anhalonine, lophophorine, mescaline, pellotine. 
.41%.^ anhidrotic Antihidrotic. A drug which reduces perspiration. 
-.ff^^ anhydride* A compound (usually an add) from which water 
i^^^ . has been removed; as, H2XO3 - H2O = XO2. add ^ The 
t^^^5t.^;oxides of nonmetals, which form adds with water, basic ^ 
^^f^;-The oxides of metals which yield bases with water, inner ^ 
A ring compound formed by the abstraction of water; as, 
lactones. Cf. acetic-, chromic-, etc. 


Anhydrite (1) Trade name for a desiccant containing chiefly 
anhydrous caldum sulfate. (2) (not cap.) CaS04. A native 
anhydrous caldum sulfate; gray, orthorhombic masses, 
insoluble ^ /?-Caldum sulfate, soluble w 7-CaIdum 
sulfate. Dehydrated bassanite, solubility 0.5% (20 'C). Cf. 
muriacite, tripestone, vulpinxte. 

anhydro-* Prefix to compounds denoting that one or more 
water molecules have been removed from the prefixed 
compound. Cf. anhydrous. 

anhydroecgonine C9H13O2N = 167.2. Ecgonidine. Colorless 

crystals, m.235 (decomp.), soluble in water, 
anhydroformaldehyde aniline PhN:CH2 - 105.1. A solid, 

m.l20, insoluble in water, 
anhydroglycochloral Chloralose. 
Anhydrone Trade name for anhydrous magnesium 

perchlorate prepared by igniting the trihydrate; a. powerful 

desiccant. 

anhydrosynthesis The theoretical coupling of a group with 
another compound, with the subsequent elimination of water. 
Cf. derivative. 

anhydrotimboine Timbonine. 

anhydrous Describing a compound that has lost all its water. 
Cf. anhydro-. 

anibine CnHpOsN = 213.3, 4-Methoxy-6(3-pyridyl)-2H- 
pyran-2-one. An alkaloid from the wood of the S. American 
rosewood, Aniba duckei. 

anilides (l)*Phenyl-substituted amides, thus containing the 
C^jNH— radical, from aniline; e.g., benzanilide, Ph NH- 
CO Ph. (2) Sometimes applied to compounds containing the 
NHjC^H*— group (anilinate); as, arsenic add anilide 
(arsanilic add), acet^ Acetanilide*. form^ C^HsNH- 
CHO. Colorless crystals, m.46. 

anilinate NH2C6H4M. A compound of aniline and a metal. 
Cf. anilides. 

aniline* C6H5NH2 = 93.1. Phenylanrune, benzenaminet, 
aminobenzene, aniline oil, benzidam. A pale brown liquid, 
darkening with age, m.— 6, b.l84, slightiy soluble in water. 
Used as a reagent for aldehydes, chloroform, fusel oil, 
phenols, etc.; in bacteriology, for preparing staining solutions; 
and in the dye and rubber industries for organic synthesis and 
in the manufacture of resins and varnishes. Cf. anilides, s 
anilinate, nitrobenzene reduction, acetyl ^ Acetanilide*. 
allyl ^ See allylaniline. amino Phenylenediamine. 
aminodimethyl w Dimethylphenylenediamine. benzal^i^, 
benzilidene ^ See benzylidene. benzoyl a» Benzanilide. 
benzyl ^ See benzylaniline. hi- Benzidine*, bromo ^ * 
NH2C6H4Br = 1 72.0. Anunobromobenzene. ortho- ^ 
Colorless crystals, m.31, soluble in alcohol, meta- ^ 
Colorless crystals, m.l8, soluble in alcohol, para- ^ 
Colorless rhombs, m.66 (decomp.), insoluble in water, 
chlorom* NH2C6H4CI = 127.6. Aminochlorobenzene. 
orfAo- ^ Colorless liquid, b.207, soluble in water, meta- ^ 
Colorless liquid, b.230. para- w Rhombs, m.70, soluble in 
hot water, cyano cyanoanilide. diacetyl m 
Diacetanilide. dibenzyl ^ See benzyl aniline, dichloro * 
NH2QH3CI2 162.0. Aminodichlorobenzene. 2,4-^ 
Coloriess needles, m.63, soluble in alcohol. 3,4- ^ Colorless 
needles, m.72, soluble in alcohol. 3.5- ^ Colorless needles, 
m.51, soluble in alcohol, diethyls C^5N(C2H5)2 » 149.2. 
Yellow liquid, m.38, sparingly soluble in water. N- 
diethylnitro^* N02C6H4NEt2 => 194.2. ortho- 
Soluble oil, b.290. para- ^ Colorless needles, m.77, 
soluble in hot alcohol. iV-diethylnitroso ^ * 
C6H4(NO)NEt2 = 178.2. para-^ Colorless 
needles, m.84, slightiy soluble in water, dimethyl ^ 
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LAV or LAV related viruses were isolated from patients 
with AIDS or with lymphadenopathy . The results presented 
here indicate that four major components (p45, p25,^ pl8 
and pl3) are detected in purified virions. The p25 and the 
pl3 are internal proteins of LAV since they cannot be 
easily iodinated in the virions. The p25 can be purified 
by phosphocellulose chromatography and the purified 
protein can be labelled v^th I. The pl8 is either a gag 
gene product or a transmembrane protein. The major core 
proteins p25 of different viral isolates are antigenically 
identical but are not related to the major structural 
proteins of other retroviruses. Antibodies to LAV p25 are 
predominantly found in the sera of patients with AIDS or 
with pre-AIDS but in some cases, antibodies to pl8 and pl3 
are also detected. These results confirm that the various 
LAV isolates represent a new human retroviruses associated 
with AIDS. 

Lymphadenopathy Associated Virus (LAV) was. initially 
isolated from cultured T eels of a patient with 
lymphadenopathy syndrome (1). Additional isolates of 
similar viruses were then easily obtained from AIDS 
patients belonging to all the groups at risk for the 
disease (2, 3, 4, 5). Epidemiological studies (6) and the 
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selective tropism of LAV for the helper-inducer T 
lymphocytes (7) strongly support the involvement of this 
retrovirus in AIDS. Here, we present biochemical and 
immunological characterization of the structural proteins 
of LAV. 


ma m b c m d 



Figure 1. SDS polyacrylamide gel electrophoresis of 

purified LAV. LAV producing cells were labelled either 

3b 14 
with S methionine (50 uCi/my (lane a), C amino acids 

(5 uCi/ml) ..(lane b) or with C glucosamine (lane d) (15 

uCi/ml) for 18 hours. Purified labelled viruses were 

o 

dtergent disrupted (15 minutes at 0-4 C) and labelled 
proteins were analyzed by electrophoresis on 12% 
polyacrylamide gels (SDS-PAGE). In some experim|^ts (lane 
c), purified disrupted virus was lebelled with I sodium 
iodine (5 uCi/ug) by iodogen procedure. 
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LABELLED POLYPEPTIDES OF LAV 

Studies on LAV structural proteins were performed 
using LAV propagated in primary cultures of blood 
lymphocytes or in human cord blood T cells as previously 
described (1, 3, 8), and purified by standard sucrose 
density gradient centri fugation . 

Figure 1 shows an^analysis by SDS PAGE of LAV proteins 

ob 14 

labelled either with ^S methionine, C amino acids, I 
sodium iodine or with C glucosamine. 

Four major components with apparent molecular weight 
of 45,000, 25,000, 18,000 and 13,000 daltons are present 
in unpurified virions. All these component|^ are labelled 
with aminoacids whether labelling with S methionine 
indicates that pl8 and pl3 proteins contain a low amount 
of this aminoacid. Correspondence of components labelled 
with aminoacids and glucosamine indicates that the p45 is 
glycosylated. However, whether this proteins represents 
the envelope protein or a contamination by a celLular 
protein could not be determined. A high molecular weight 
polypeptide (100,000 daltons) is also detected in both 
cases which may represent either an envelope protein or a 
precursor of this protein. Localization of constitutitve 
polypeptides in the virion was also assessed by 
radioiodination of purified virus. The p25 is not 
iodinated and the pl3 is only slightly labelled. Since 
purified p25 can be easily iodinated (data not shown) (9), 
this indicates that these two proteins are internal gag 
proteins inaccessible to labelling until the virions were 
sufficiently disrupted. This result is consistent with 
previously published data considering the p25 as the viral 
core protein (3, 8, 10), Since the pl8 protein is easily 
iodinated, these experiments do not allow determination of 
whether this protein is a gag gene product or whether it 
is- a transmembrane protein. 
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Competiti^CM^ radioimmunoassay 


Figure 2. 

structural protein of LAV 

with-our positive reference serum and I labelled LAVp25 
was carried out as previously published (5, 9). Virus 
extracts from different isolates were used as 
antigens. 


competitive 


COMPARISON OF LAVp25 AND MAJOR CORE PROTEINS 
OF OTHER VIRAL ISOLATES 

Purified viruses from two AIDS patients were used as 
competitive antigens in homologous radioimmunoassays 
(RIAS) which have been performed by the double antibody 
method described earlier (9), using as labelled antigen, 
purified LAVp25 (Figure 2). 

The quantitative pattern of the competition observed 
in this assay indicates that the major core proteins of 
IDAVl (isolate from a homosexual with Kaposi's sarcoma) 
and IDAV2 (isolate from a young B hemophiliac) were 
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identical to LAVp25. This confirmed the similarity 
Qy ^ previously reported between all the viral isolates 

ava obtained from AIDS patients (5, 8, 10). 

Similar competition assays have been performed using 
. other human or mammalian retroviruses as competitve 
antigens (9). None of them, incuding HTLV-I and HTLV-II 
competes in the homologous LAVp25 assay (data not shown). 
Such study shows that the major internal protein p25 is a 
distinct antigen specific for LAV isolates. 


ANALYSIS OF SERA FOR ANTIBODIES TO LAV MAJOR PROTEINS 
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As previously reported (8, 10), LAVp25 is the main 
protein specif iji^lly recognized by patients sera in RIPA 
using purified S labelled virus. 

Figure 3 shows an example of the detection of 
antibodies to this protein in patients sera. Various 
amounts of antibodies against this protein can be detected 
in the sera. The major core protein p25 is the- only 
protein labelled with 35S methionine which is recognized 
by patients sera. No antibodies against an evelope protein 
can be identified by this assay. Furthermore, these 
experiments have also shown that all the viral isolates 
from different AIDS patients are antigenicly related (data 
not shown). 

In order to understand the molecular nature of the 

antigens recognized by ELISA (Brun-Vezinet et al . , this 

book), selected sera were examined for antibodies to LAV 

antigens by the sensitive Western Blot technique of Towbin 

et al. (11). For this study, a lysate of LAV was 

fractionated by SDS polyacrylamide gel electrophoresis and 

transferred to a nitrocellulose sheet by the 

electrophoretic blotting method. The nitrocellulose sheet 

was cut into 0.5 cm strips and reacted with samples of the 

human sera. Antigen-antibody complexes formed were 

detected by immunoenzymatic reaction after incubation of 

the strips with goat anti-human IgG peroxydase and then 

diaminabenzidine and HO. 
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Figure 3. Polyaclylamige gel electrophoresis of 
immune-complexes between S labelled LAV and antibodies 
in patients sera. Radioimmunoprecipitation experiments 
^gre performed as previously described (1, 8). Briefly, 
S methionine labelled virus was concentrated by 
ultracentrifugation and lysed ii^ RIPA buffer. For 
immunoprecipi tation , aliquots .(2x10 cpm)^were incubated 
with 5 ul of various sera (2 hours at 37 C, 18 hours at 
4 C). Immune"' complexes were isolated by protein A 
sepharose beads and analysed by electrophoresis on 
polyacrylamide gels. The sera used for this assay were 
normal human serum (lane a); our positive reference serum 
(lane b) ; sera from patients with AIDS or with pre-AIDS 
(lane c to f ) . 
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Figure 4 shows representative patterns of antibody 
reactions in the Western Blot assay with selected sera 
from patients with AIDS or with lymphadenopathy . Although 
most patients' sera react predominantly with LAVp25, some 
sera react with the lower molecular weight proteins such 
as pl8 or, in few cases, pl3. Therefore, three viral 
antigens are, at least, specificly recognized by 
antibodies in the serum of patients with AIDS or pre-AIDS, 
whereas none of them is detected with a normal human 
serum. This experiment confirms that p25, pl8 and pl3 can 
be considered as virus coded proteins. 


patients sera 


2S- 


Figure 4. Analysis of sera for antibodies to LAV by 
Western Blot. This assay was performed according to Towbin 
et al and is described in more details in the text. On the 
left, sera from patients with AIDS or with 
lymphadenopathy. On the right, our positive reference 
serum (lane a) and a normal human serum (lane b). 
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CONCLUSIONS 


Among the four major components found in LAV, p25, 
pl8, and pl3 are. the three viral antigens specxficly 
recognized by antibodies in the serum of AIDS or pre-AIDS 
patients. p25 and pl3 are probably gag encoded proteins 
whereas pl8 can be either a gag product or a transmembrane 
protein. LAVp25 is a highly conserved determinant, as it 
is for all major core proteins of retroviruses. 

The complete nucleotide sequence of LAV genome, 
recently cloned (M. Alizon et al., submitted) with allow 
confirmaton of these data and identificaton of the env 
gene product. 
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